esp@cenet — Bibliographic data 



© 



1/1 ^— V 




CLEANING METHOD 



Patent number: 



JP2003257922 (A) 
2003-09-12 
SHIROTA MASAMI 
KAO CORP 



Also published as: 



Publication date: 



[1JP3955220 (B2) 



Inventor(s): 

Applicant(s): 

Classification: 



- international: 



G02F1/13; G02F1/1333; H01L21/304; G02F1/13; H01L21/02; 

(IPC1-7): H01L21/304; G02F1/13; G02F1/1333 



- european: 



Application number: JP20020059092 20020305 
Priority number(s}: JP20020059092 20020305 

Abstract of JP 2003257922 (A) 

PROBLEM TO BE SOLVED: To provide a low temperature cleaning method of semiconductor 
substrate which may be used for wiring at least tungsten or a tungsten alloy and wiring electrode and 
aluminum or an aluminum alloy, may assure an excel lent deposition cleaning property, and provide 
an excellent corrosion preventing effect for metal wiring in a semiconductor element and an LCD and 
for various members such as metal thin film or the like, and to provide a semiconductor substrate 
cleaning method which can reduce installation space of a cleaning apparatus and the storing space of 
cleaning liquid. 
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Reference 1 Partial Translation 

JP Patent Appln. Disclosure No. P2003-257922A - 12 September 2003. 
JP Patent Appln. No. P2002-059092 - 5 March 2002 
Applicant: Kao K.K., Tokyo, JP 
Title: Washing process 

Claims 

1. A process for washing a semiconductor substrate having at least 
(A) a tungsten- or tungsten alloy wiring or electrode and (B) an 
aluminum- or aluminum alloy wiring, which is washed at a temperature 
of 15 to 60 using a washing agent composition with a pH of 6 
to 11 comprising (a) an acid and/or its salt with an acid dissociation 
index of the n^^ step of an n-valent base acid (pKan (25 °C) ) of 
3 to 11, (b) water and (c) a chelating agent having nitrogen atoms 
in a molecule. 

Detailed description of the present invention 

[0032] Preferable carboxylic acids include . . . hydroxycarboxylic 
acids such as lactic acids, gluconic acids, tartaric acids, malic 
acids and citric acids; . . . 

[0050] Alcohols used in the present invention include compounds 



represented by the formula (III) : 
R^-(OH)„, (III) 

(wherein and mare the same as the definitions for the above formulae 
(II) and (I), respectively). 

[0060] As the (d) organic solvents^ . . . nitrogen-containing compounds 
such as - . .N-methyl-2-pyrrolidone and dimethylimidazolidinone; and 
sulfur-containing compounds such as dimethylsulf oxide and sulf olane 
are preferable from the viewpoint of permeability. 

[0066] As optional components, surfactants such as nonionic 
surfactants and anionic surfactants may be added properly. 

[0073] Table 1 

(Remarks) 1. example numbers . , 2. washing agent compositions (weight 
parts), 3. ammonium acetate (4.56), 4. ammonium oxalate monohydrate 

(5.03), 5. ammonium succinate (5.24), 6. ammonium tetraborate 
tetrahydrate (9.24), 7. ammonium bicarbonate (10.33), 8. water, 
9, ethylenediamine, 10. imidazole, 11. dihydroxyethylglycine, 12. 
N' -hydroxyethyl-N, N, -triacetate, 13 . ethylenediamine 
tetraacetate triammonium, 14. glycine, 15. alanine, 16. aspartic 
acid, 17. 30 % ammonia water, 18. dimethylf ormamide, 19. 
N-methyl-2-pyrrolidone, 20. dimethylsulf oxide, 21. 



diethyleneglycolmonobutyl ether, 22. total amount (weight parts) 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the cleaning method of the semiconductor substrate provided with 
wiring of wiring or the electrode of tungsten or a tungsten alloy, aluminum, or an aluminum alloy at least. The 
process of forming a semiconductor device on substrates for semiconductors, such as a silicon wafer, in more detail, 
Especially wiring of wiring or the electrode of tungsten or a tungsten alloy and aluminum, or an aluminum alloy, It is 
related with the cleaning method of the semiconductor substrate after ashing used for the process of removing what 
is called a depository of the residue, i.e., a resist residue, after performing dry etching and ashing using reactant gas, 
an etch residue, etc. Especially Tungsten, or wiring of a tungsten alloy and the making process of a gate electrode 
(front end process). It is related with the cleaning method of a semiconductor substrate which can be used for the 
washing process of the depository after dry etching and ashing in the formation process of wiring of a bit line 
formation process, aluminum, or an aluminum alloy, etc. 
[0002] 

[Description of the Prior Art]In manufacture of semiconductor devices, LCD. etc., by PVD (physical vapor phase 
epitaxy), CVD (chemical vapor phase growth), etc., after forming a conductive film and an insulating film, A 
predetermined resist pattern is formed on a thin film with lithography, and the process of etching the thin film of a 
lower layer part selectively, and removing it is performed by making this into a mask. Then, although resist is 
removed by ashing (incineration) processing, the depository which makes an inorganic compound a subject remains. 
However, when removing a depository by a publicly known cleaning method conventionally, according to the kind of 
metal, such as tungsten, aluminum, and those alloys, the penetrant remover had to be changed, multiple-times 
washing processing had to be performed, and working efficiency was very bad. In order to demonstrate the cleaning 
performance of drugs, elevated-temperature washing was required. 

[0003]Since the Klin room used for washing processing needs to hold temperature and humidity uniformly, removing 
the dust in the air and bacteria for 0.1 micron from 0.5 micron, the more the area (size) becomes large, the more 
costs, such as construction costs and plant-and~equipment investment expense, also increase. Therefore, it has 
become indispensable [ space-saving-izing of the Klin room ] from a viewpoint of a cost cut, and recent years 
require miniaturization also about the washing station installed in the Klin room. 
[0004] 

[Problem(s) to be Solved by the Invention]This invention at least to both of wiring of wiring or the electrode of 
tungsten or a tungsten alloy, aluminum, or an aluminum alloy, [ usable in common ] It aims at providing the low- 
temperature cleaning method of the semiconductor substrate which was excellent in depository detergency and was 
excellent also in the corrosion prevention effect over various members, such as a semiconductor device, metallic 
wiring on LCD, and a metal thin film. It aims at providing the cleaning method of the semiconductor substrate which 
can reduce the installing space of a washing station, and a storage space of a penetrant remover. 
[0005] 

[Means for Solving the Problem]A place which this invention persons investigated in detail about depository 
detergency in wiring and an electrode of tungsten or a tungsten alloy (henceforth W or W alloy), It found out that 
unlike a case of wiring of aluminum or an aluminum alloy (henceforth aluminum or an aluminum alloy) the detergency 
of a depository improved as pH becomes high for the first time. In wiring of aluminum or an aluminum alloy, though it 
was small even if higher than a neutral region, dissolving a depository (aluminum oxide) also found out. Since an 
etching surface product becomes small and a depository is becoming thin in recent years because wiring width is 
becoming thin with 0.13-0.18 micrometer, it is in a tendency the washing becomes easy to carry out. Therefore, in 
consideration of these facts, it came to complete this invention which shows a cleaning effect which was excellent 
in inquiring wholeheartedly in common to a depository of wiring of wiring of W or W alloy, a depository of an 
electrode and aluminum, or an aluminum alloy. 

[0006]Namely, acid whose acid dissociation exponent electric dissociation exponent^ (25 **) of the n-th step of 
basic acid of (a) n-valent of a gist of this invention is 1 1 or less [ 3 or more ] and/or its salt, (b) Contain water and 
a chelating agent which contains a nitrogen atom in the (c) molecule. It is related with a cleaning method of a 
semiconductor substrate which washes a semiconductor substrate which pH equips with wiring of wiring or an 
electrode of (A) tungsten or a tungsten alloy. (B) aluminum, or an aluminum alloy at least using or more 6 detergent 
composition which is 1 1 or less at 1 5-60 **. 
[0007] 



[Embodiment of the Invention]Acid whose acid dissociation exponent electric dissociation exponent^ (25 **) of the 

n-th step of the basic acid of (a) n-valent of the cleaning method of this invention is 1 1 or less [ 3 or more ] as 
mentioned above, and/or its salt, (b) Water and the chelating agent which contains a nitrogen atom in the (c) 
molecule are contained, and it has one big feature that pH uses or more 6 detergent composition it is [ detergent 
composition ] 1 1 or less. 

[0008]By using such a cleaning method for washing of a semiconductor substrate, at least (A) tungsten or a 
tungsten alloy. Wiring or the electrode, (B) aluminum, or the aluminum alloy of (also calling it W or W alloy hereafter). 
The effect of being efficiently removable is revealed suppressing corrosion of as opposed to various members, such 
as a semiconductor device, metallic wiring on LCD, and a metal thin film, for the depository adhering to wiring of 
(also calling it aluminum or an aluminum alloy hereafter). 

[0009]The cleaning method of this invention washes the semiconductor substrate which has wiring of wiring or the 
electrode of W or W alloy and aluminum, or an aluminum alloy at least using said detergent composition. As a 
concrete mode of this cleaning method, methods, such as immersion, a shower in liquid, and a shower in mind, are 
mentioned, for example. 

[0010]As a dipping former, every one sheet or two or more sheets are summarized, and the wafer which should be 
processed is set to a jig, it is immersed into said detergent composition, and the method of carrying out washing 
processing is mentioned, rocking a Jig or giving mechanical power, such as an ultrasonic wave, to a penetrant 
remover. The method of carrying out washing processing is mentioned giving a jet to the wafer which should be 
processed in the liquid of said detergent composition as a shower method in liquid. As a shower method in mind, the 
method of injecting said detergent composition (shower) and carrying out washing processing is mentioned on the 
wafer which should be processed in mind. As a washing station used for these cleaning methods, a publicly known 
thing can usually be used. 

[001 1]In the cleaning method of this invention, there is one big feature also in washing temperature being low, and 
this washing temperature. From a viewpoint [ are 15-60 ** and ] of reconciling good detergency and utility cost 
reduction from a viewpoint of the corrosion prevention of metallic wiring, 20-50 ** is preferred and 25-40 *♦ is 
especially preferred. 

[0012]The washing time of 1 to 30 minutes is preferred, is more preferred, and is preferred. [ of especially 5 to 15 
minutes ][ of 5 to 20 minutes ] 

[0013]Said cleaning method and conditions can be changed according to the kind of washing thing. 

[0014]It is preferred after these washing processes to rinse the detergent composition which remains on a wafer 

with solvents, such as water or isopropyl alcohol, etc., and to remove it. 

[0015]By using the cleaning method of above this inventions, the depository which adhered on members, such as 
inorganic members, such as a semiconductor device and LCD, can be washed easily, without losing those members. 
[001 6]In this invention, "(A) Semiconductor substrate provided with wiring of wiring or the electrode of W or W alloy 
and (B) aluminum, or an aluminum alloy at least", The semiconductor substrate for washing means having the wiring 
which has at least the wiring or the electrode which has W or W alloy, (A) (B) aluminum, or an aluminum alloy. The 
semiconductor substrate may be further provided with other metallic members, such as copper or a copper alloy. 
[001 7]Therefore, the process at which the cleaning method of this invention forms a semiconductor device on 
substrates for semiconductors, such as a silicon wafer. The residue after performing dry etching and ashing for the 
wiring or the electrode which has W or W alloy and aluminum, or an aluminum alloy especially using reactant gas, 
That is, the process of a resist residue, an etch residue, etc. of removing what is called a depository, It is used 
suitably for the washing process of the depository after the wiring formation process which has a gate electrode 
making process (front end process) which has W or W alloy especially, a bit line formation process, aluminum, or an 
aluminum alloy, dry etching, and ashing. 

[001 8]In particular, in the manufacturing process of a semiconductor, wiring of the electrode of wiring of W or W 
alloy, W, or W alloy, aluminum, or an aluminum alloy divides a process in order of a request suitably, and is 
manufactured. Therefore, since the depository which adhered on members, such as inorganic members, such as a 
semiconductor device and LCD, can be washed easily, without damaging those members, the cleaning method of this 
invention can be used conveniently for two or more depository washing processes which can be set to 
manufacturing processes, such as a semiconductor device and LCD. 

[001 9]The outstanding effect that the installing space of a washing station and a storage space of a penetrant 
remover can be substantially reduced as mentioned above by using the cleaning method of this invention in two or 
more depository washing processes in the manufacturing process of a semiconductor is revealed. 
[0020]The detergent composition used for below by this invention is explained. Acid dissociation exponent electric 
dissociation exponent^ (25 **) of the n-th step of n-valent basic acid of (a) acid used by this invention is or more 3 
1 1 or less thing. As for electric dissociation exponent^ (25 **). 1 1 or less [ the viewpoint of coexistence of the 
depository detergency of tungsten and aluminum and corrosion resistance to / 5 or more ] are preferred, electric 
dissociation exponent^ (25 **) says what was obtained by the following methods. 

[0021](Explanation of electric dissociation exponent^) If n-valent acid (it expresses H^A as a general formula) is 

melted in water, it will dissociate as follows. 

[0022] 

[Equation 1] 



Mist HnA 1? H..iA- H-H+ 
\ ,'flS2m Hal A- Ha^A«-+H* 

j 

[0023]At this time, dissociation constant Ka^ of the 1st step, the 2nd step, and the n-th step, Ka2, and Ka„ are 

defined as follows. 

Kai= [H^^^A - ] and [H^ /[H„A] 

Ka2= [Hn_2A2-] and [H+] /[H^.^ A " ] 

Ka^= [AM and [HT /[HA^^-^h 

[0024]Therefore, the logarithm of the reciprocal of Ka^, i.e., the dissociation exponent of the n-th step, is expressed 
as electric dissociation exponent^. 

electric dissociation exponent„=log(1/Ka„) =-logKa^[0025]electric dissociation exponent^ in this invention The 4th 
edition of chemicals manual revision, the basic volume 11 (edited by Chemical Society of Japan), 11-317 page and 
Tables 10 and 18 The acid dissociation constant of the inorganic compound in solution (25 **), 11-317-321 page and 
Tables 1 0 and 1 9 About what is given from the acid dissociation constant (25 **) of an organic compound, and the 
4th edition (Iwanami Shoten) of a physicochemistry dictionary, and does not have a statement in the above, it can 
ask based on 53 pages of ionic equilibriums (Kagaku-Dojin), and the usual experimental method of a 66-68-page 
statement. 

[0026]As an ingredient, for example (a) Inorganic acid; carboxylic acid, such as oxo acid, hydro acid, and peroxoic 
acid, Organic acid, such as thiocarboxylic acid, a peroxy acid, mercaptan, sulfonic acid, phosphatidic acid, 
dithiocarboxylic acid, sulfinic acid, sulfonic acid, phosphonic acid, phosphlnic acid, carbonic ester, sulfate ester, 
phosphoric ester, and the ester of boric acid, is mentioned. 

[0027]As an example of inorganic acid, carbonic acid, GCC acid, boric acid, iodic acid, nitric acid. Hydro acid, such as 
oxo acid; hydrobromic acid, such as sulfuric acid, hypobromous acid, hypochlorous acid, a chlorous acid, perchloric 
acid, nitrous acid, and sulfurous acid, chloride, hydrofluoric acid, hydriodic acid, and hydrosulfuric acid; peroxoic acid, 
such as peroxonitric acid, persulfuric acid, and a peroxydisulfuric acid, etc. are mentioned. 

[0028]In organic acid, a viewpoint of corrosion prevention over depository detergency and a metallic material to 
carboxylic acid Is preferred. As carboxylic acid, straight chain saturation monocarboxylic acid, straight chain 
unsaturation monocarboxylic acid, Branched chain saturation monocarboxylic acid, branched chain unsaturation 
monocarboxylic acid, saturated polyvalent carboxylic acid, unsaturation polyvalent carboxylic acid, hydroxycarboxylic 
acid, alkoxy carboxylic acid, carboxylic acid that has an aromatic ring, carboxylic acid which has alicycle, etc. are 
mentioned 

[0029]As carboxylic acid. It is formula (n):B. - [(R^) p-(COOH) ^1 /H) 

(Among a formula, Is saturation or an unsaturated hydrocarbon group which consists of a hydrogen atom, straight 
chain shape of the carbon numbers 1-40. and a branched-chain or annular skeleton, and) A hydrocarbon group of R^ 
may have 1-5 oxygen atoms or a sulfur atom, A hydrogen atom combined with a carbon atom of R'' may be replaced 
by - OH radical or - sulfhydryl group. One or more q - COOH groups may be combined with the same carbon atom 
of R^, as for p, 0 or 1, and q do not exist, and. as for an integer of 1-40. and r. an integer of 1-3 and B do not exist, 
or a -O-basis, a -CO-basis, or a -S-basis is shown. Carboxylic acid expressed is preferred. 

[0030]In formula (11), from a viewpoint of corrosion prevention over depository detergency and a metallic material. R*^ 
A hydrogen atom, a saturated hydrocarbon group of straight chain shape of the carbon numbers 1-18, Saturation or 
an unsaturated hydrocarbon group which has an aromatic ring of saturation which has a branched-chain saturated 
hydrocarbon group of the carbon numbers 3-18, an unsaturated hydrocarbon group of straight chain shape of the 
carbon numbers 2-1 8, a branched-chain unsaturated hydrocarbon group of the carbon numbers 3-1 8, and the 
alicycle of the carbon numbers 3-18 or an unsaturated hydrocarbon group, and the carbon numbers 6-18 is 
preferred. R^ A saturated hydrocarbon group of straight chain shape of the carbon numbers 1-12, A branched-chain 
saturated hydrocarbon group of the carbon numbers 3-12, an unsaturated hydrocarbon group of straight chain 
shape of the carbon numbers 2-12, Saturation or an unsaturated hydrocarbon group which has an aromatic ring of 
saturation which has a branched-chain unsaturated hydrocarbon group of the carbon numbers 3-12 and the alicycle 
of the carbon numbers 3-12 or an unsaturated hydrocarbon group, and the carbon numbers 6-12 is more preferred. 
Especially R^ A saturated hydrocarbon group of straight chain shape of the carbon numbers 1-6, a branched-chain 
saturated hydrocarbon group of the carbon numbers 3-6. Saturation or an unsaturated hydrocarbon group which has 
an aromatic ring of saturation which has an unsaturated hydrocarbon group of straight chain shape of the carbon 
numbers 2-6, a branched-chain unsaturated hydrocarbon group of the carbon numbers 3-6, and the alicycle of the 
carbon numbers 3-6 or an unsaturated hydrocarbon group, and the carbon numbers 6-8 is the most preferred. When 
it has an oxygen atom or a sulfur atom in a hydrocarbon group of R^, 1-2 pieces are more preferred respectively. 



[0031]In formula (II), from a viewpoint of corrosion prevention over depository detergency and a metallic material, 
integer of q of 1-18 is preferred, its integer of 1-12 is more preferred, its integer of 1-6 is still more preferred, and 

especially its integer of 1-2 is preferred. 

[0032]As an example of desirable carboxylrc acid, a carbon number of formic acid, acetic acid, propionic acid, etc. 
Straight chain saturation monocarboxylic acid; acrylic acid of 1-18, Crotonic acid, vinylacetic acid, 4-pentene acid, 
6-heptenoic acid, 2-octenate, Straight chain unsaturation monocarboxylic acid, such as undecylenic acid and oleic 
acid; Isobutyric acid, IsoValerin acid, pivalate, 2-methylbutyric acid, 2-methyl Valerin acid, 2 and 2-dimethylbutanoic 
acid, 2-ethylbutanoic acid, tert-butylbutanoic acid, 2 and 2-dimethylpentanoic acid, 2-ethylpentanoic acid. 2-methyl 
hexanoic acid, 2-ethylhexanoic acid. 2, 4-dimethylhexane acid, 2-methylheptaneacid, 2-propyipentanoic acid, 3, 5, 
and 5-trimethyl hexanoic acid, 2-methyloctanolc acid, 2-ethylheptanoic acid, 2-ethyl- 2, 3, and 3-trimethyl butanoic 
acid, Branched chain saturation monocarboxylic acid, such as 2, 2, 4, and 4-tetramethyl pentanoic acid and 2,2- 
diisopropylpropionic acid; Methacrylic acid. Branched chain unsaturation monocarboxylic acid, such as tiglic acid, 3, 
and 3-dimethylacrylic acid, 2, and 2-dimethyl- 4-pentene acid, 2-ethyl-2-hexene acid, and SHITORONERIRU acid; 
Oxalic acid, malonic acid, methylmalonic acid, Ethylmalonic acid, dimethylmalonic acid, succinic acid, methylsuccinic 
acid, 2,2-dimethylsuccinic acid, Glutaric acid, adipic acid, 3-methyladipic acid, sebacic acid, hexadecanedione acid, 
1 ,2,3-propane tricarboxylic acid, 1 ,2,3,4-butanetetracarboxylic acid. Saturated polyvalent carboxylic acid, such as 
polyacrylic acid and polymer lane acid; Maleic acid, Unsaturation polyvalent carboxylic acid, such as fumaric acid, 
citraconic acid, mesaconic acid, cis-aconitic acid, and trans-aconitic acid; Lactic acid, Hydroxycarboxylic acid, such 
as gluconic acid, tartaric acid, malic acid, and citrate; Methoxy acetic acid, Alkoxy carboxylic acid, such as 
ethoxyacetic acid; Benzoic acid, terephthalic acid, Carboxylic acid which has aromatic rings, such as trimellitic acid 
and naphthoic acid; carboxylic acid etc. which have alicycle, such as cyclohexane carboxylic acid, cyclohexane 
propionic acid, cyclohexane butanoic acid, and cyclopentane carboxylic acid, are mentioned. 
[0033]In these, a carbon number of formic acid, acetic acid, propionic acid, etc. Straight chain saturation 
monocarboxylic acid; oxalic acid of 1-6. Hydroxycarboxylic acid, such as saturated-polyvalent-carboxylic-acid; lactic 
acid, such as malonic acid and succinic acid, gluconic acid, tartaric acid, malic acid, and citrate; alkoxy carboxylic 
acid, such as methoxy acetic acid and ethoxyacetic acid, is more preferred. In particular, formic acid, acetic acid, 
oxalic acid, malonic acid, succinic acid, lactic acid, gluconic acid, tartaric acid, malic acid, and citrate are preferred. 
[0034]Although a molecular weight in particular of said carboxylic acid is not limited, from a viewpoint of corrosion 
prevention over depository detergency and a metallic material, 46-400 are preferred and they are 46-200 more 
preferably. 

[0035]As a salt of this acid, a salt with acid, a basic organic compound, or basic inorganic compounds, etc. are 
mentioned. As a basic organic compound, primary amine, the second class amine, the third class amine, imine, 
alkanolamine, amide, a basic heterocyclic compound, quaternary ammonium hydroxide, etc. are mentioned. As basic 
inorganic compounds, ammonia, sodium hydroxide, a potassium hydrate, calcium hydroxide, etc. are mentioned. In 
these, ammonium salt of a viewpoint of avoiding mixing of a metal ion to acid, and a salt of acid and a basic organic 
compound are preferred. Since a depository generated in wiring or an electrode of W or W alloy is tungstic oxide, 
ammonium salt is especially preferred especially from becoming water solubility and exfoliating easily by forming 
ammonium salt of tungsten. Independent or two sorts or more may be mixed and used for a salt of these acid. 
[0036]Independent or two sorts or more may be mixed and used for said acid and/or its salt. 

[0037]Content in this (a) acid and/or a detergent composition of the salt. From a viewpoint of acquiring outstanding 
depository detergency, 0.01 to 65 % of the weight is preferred, and a viewpoint of corrosion prevention to 0.05 to 55 
% of the weight to depository detergency and a metallic material is more preferred, and also 0.1 to 35 % of the weight 
is preferred, and 0.5 to 20 % of the weight is especially preferred. 

[0038]As for (b) water used in this invention, what reduced ionic substances, particle, etc., such as ion exchange 
water, pure water, and ultrapure water, as much as possible in consideration of a detergent composition being used 
by a manufacturing field of a semiconductor device or LCD is preferred. 

[0039](b) As for content in a detergent composition of water, 30 to 99 % of the weight is preferred from a viewpoint 
of raising depository detergency. In this invention, a detergent composition which has the corrosion prevention 
effect over outstanding depository detergency and a metallic materia! can be obtained by adjusting content of water 
in this range. Content of water is 60 to 95 % of the weight still more preferably 40 to 97% of the weight more 
preferably from a viewpoint of corrosion prevention over depository detergency and a metallic material. 
[00401(c) As for a chelating agent which contains a nitrogen atom in a molecule, a molecular weight points out a 
compound of 40-3000 including an amino group of the 1-3rd class, and/or quarternary ammonium salt into a 
molecule. A chelating agent means a sequestering agent which generates a water-soluble metal chelate, and means 
a polydentate ligand which coordinates with a metai ion and specifically wraps in this metal ion. An electron donor 
with capability coordinated to a metal ion is called a ligand, an electron donative group is called 2 and what it has 3 
or 4 pieces is said to one molecule of ligands as two seats, three seats, and 4 seat ligand, respectively, and more 
than 2 seat ligand is named generically, and it is called a polydentate ligand. (c) As an example of a chelating agent 
which contains a nitrogen atom in a molecule. One or more sorts chosen from a group which consists [ with a / the 
"stability constant table" / of of 15-55 pages of "metal chelate (III)" (the Ueno ****, Takeichi Sakaguchi edit, the 
Nankodo issue, the Showa 42 1st edition) ] of amine and its derivative, amino polycarboxylic acid, and amino acid of 
a statement are mentioned. 

[0041 ]As amine and its derivative, it is formula: 

r4r5r6|sj (among a formula). R^, R^, and A hydrogen atom, 
straight chain shape of the carbon numbers 1-20, It is saturation or an unsaturated hydrocarbon group which 



consists of a branched-chain or annular skeleton. A hydrocarbon group of R^. r5 and r6 1-5 oxygen atoms, It may 
have a nitrogen atom or a sulfur atom, and a hydrogen atom combined with a carbon atom of R*. r5 and R^ may be 
replaced by - OH radical, a -NHg group, or -SHg group. r4 r5 and R^ may be the same respectively, or may differ 
from each other. A compound expressed is mentioned. 

[0042]As the example, ethylenediamine, N-methyl ethylenediamine, N-ethylethylenediamine. N-{2-hydroxyethyl) 
ethylenediamine. trimethylene diamine, a tetramethylenediamine. pentamethylene diamine, triethylenediamine 
imidazole, histamine, etc. are mentioned. 

[0043]As amino polycarboxylic acid. formulaiR^NYj. NY3. R*YN-CH2CH2-NYR5 R4YN-CH2CH2-NY2, Y2N-(CH2) ^- 
NY2 (the inside of a formula. R^ and R5 — the above — the same — Y shows -CHgCOOH or -CH2-CH2COOH.) u 
shows an integer of 1-10. A compound expressed is mentioned. 

[0044]Iminodiacetate which is an R^NYg type as the example, Hydroxyethyl iminodiacetate;. Nitrilotrlacetic acid; 
which is NY3 type. Y2N- N.N'-ethylene JIAMINJI acetic acid; which is an R'»YN-CH2CH2-NYR5 type - N - 
hydroxyethyl N.N.N'-Tori acetic acid; which is an R^YN-CHgCHj-NYg type. (CH2) Ethylene-diamine-tetraacetic acid 
etc. which are ^-NYj types are mentioned. Especially. N.N'-ethylene JIAMINJI acetic acid from a viewpoint. N- 

hydroxyethyl N.N.N'-Tori acetic acid, and ethylene-diamine-tetraacetic acid of wiring which has W or W alloy or the 
depository detergency of an electrode are preferred. 

[0045]The amino acid should just have a carboxyl group (COOH) and an amino group (NHj) in intramolecular. As the 
example, they are a glycine, an alanine, beta-alanine. Zari<o Singh, aspartic acid, asparagine, ricin, serine, a 
dihydroxyethyl glycine (N.N-bis(2-hydroxyethyl)glycine) and the glycine N. and N'-1 ,2-ethane JIRUBISU [N- 
(carboxymethyl). glycine N - [2 - [Bis(carboxymethyl)amino] Ethyl] -Glycine derivatives, such as N- (2- 
hydroxyethyl). etc. are mentioned. A glycine from a viewpoint of wiring of W or W alloy, or the depository detergency 
of an electrode, an alanine aspartic acid, a N,N-bis(2-hydroxyethyl)glycine, the glycine N, N'-1 .2-ethane JIRUBISU 
nni?A r^"" ^""^ ^^^'"^ tBisCcarboxymethyOamino] Ethyl] -N- (2-hydroxyethyl) is preferred 

9n i Vl' 21 ^ "^f ^'"2,^"* composition of a compound which has a nitrogen atom in this (c) molecule, 0 01 
to 20 % of the weight ,s preferred, its 0.05 to 10 % of the weight is more preferred, and its 0.1 to 5 % of the weight is 

th!s conter? m J fT ^ ''^ '^•'""^ °r ^ °'' ^ ^"°^' °' depository detergency of an electrode, as for 

?0 or lei ? of the weight °' '""'^ Preferred, and it is prefenred from a viewpoint of compatibility that it is 

[(XXAOr r2]*7J*"* composition may contain the (d) organic solvent (d) As an organic solvent, it is formula (I):R1 

the inside of a formula, and r1 - a hydrogen atom or a hydrocarbon group of the carbon numbers 1-8. and X ~ a - 
0-bas.s. - A COO-basis. a -NH-basis, or a -N((AO) ,H)-basis, As for k and n. the carbon number 2 or an alkylene 
group of 3. and r2 1-20A A hydrogen atom or a hydrocarbon group of the carbon numbers 1-8, m shows 1-8 An 
alkylene ox.de compound, alcohols, ether and carbonyls which are expressed, ester species, phenols, a nitrogen- 
containing compound, a sulphur-containing compound, etc. are mentioned, (d) As for an example of an organic 
solvent a °°"JPO"nd of a statement is mentioned to the 331-edited by data 761 page of a new edition solvent 
pocketbook (Ohm-Sha. Ltd.. June 10, Heisei 6 issue). solvent 

[0048]In fonmula (0. a hydrocarbon group of a hydrogen atom or the carbon numbers 1-6 is preferred r2 has a 
preferred hydrocarbon group of a hydrogen atom or the carbon numbers 1-4. R^ has a hydrogen atom the cartoon 
number 1 , or a more preferred hydrocarbon group of 2. as for m. 1 -3 are preferred, and 1 or 2 is still more preferred. 

Sh!?''^^ ^" ^''^'^P'e of an alkylene oxide compound expressed with formula (1), Methyl ether of ethylene glycol 
ethyl ether propy ether. Buty ether, hexyl ether, phenyl ether, benzyl ether. Wood ether, diethylether. butylmeihyl 
ether, ethyl propyl ether Butylethyl ether, dipropyl ether, dibutyl ether, etc.; Diethylene-glycol alkyl ether 
corresponding to them. Tnethylene glycol alkyl ether etc.; Methyl ether of tetraethylene glycol. Ethyl ether propyl 
ether, butyl ether, hexyl ether, Phenyl ether, benzyl ether, wood ether, diethylether. etc.; Pentaethylene gl^co alkyl 
t^r :°7^P°"^'"V° Hexaethylene glycol alkyl ether, propylene glycol alkyl ether, dipropylene glS X^^^^ 
ether, tripropylene glycol alkyl ether, etc. are mentioned. 

[0050]As alcohols used by this invention, it is formula (IH). : A compound expressed with r3-(0H) (III) (r3 and m 
are the same as a definition of said formula (II) and formula (I) respectively among a formula.) is mentioned 
(n)°al^nV:tmr^^^^^^^^^ (n/):R3-0-R3(,V) (r3 is the same as a definition of said formula 

[0052]As carbonyls, it is formula (V). : [0053] 
[Formula 1] 

O 

(V) 



[0054](r3 is the same as the definition of said formula (11) among a formula.) — the compound expressed is 
mentioned. 

[0055]As ester species, it is formula (VI):R3-C00R3(VI). 

(r3 is the same as the definition of said formula (II) among a formula.) - the compound expressed is mentioned. 
[0056]Phenols are formula (VII). : [0057] 
[Formula 2] 

[0058](Among a formula, is the saturation or the unsaturated hydrocarbon group which consists of straight chain 
shape of the carbon numbers 1-9, and a branched-chain or annular skeleton, and) The hydrocarbon group of R may 
have 1-5 oxygen atoms, a nitrogen atom, or a sulfur atom, and the hydrogen atom combined with the carbon atom of 
r7 may be replaced by - OH radical, the -NH2 group. - sulfhydryl group, or the -NOj group. As for 0-5t. s shows 1- 

3. The compound expressed is pointed out. . ^ , nnn 1 a. 

[0059]If a nitrogen-containing compound is a compound containing a with a molecular weight of 200 or less nrtrogen 
atom, there will be no limitation in particular. If a sulphur-containing compound is a compound containing a with a 
molecular weight of 200 or less sulfur atom, there will be no limitation in particular. 

[0060]Diethylene-glycol monobutyl ether and diethylene-glycol monohexyl ether by which an organic solvent is 
expressed with formula (I) from a pervious viewpoint and which are alkylene oxide compounds; (d) Propanol which .s 
alcohols, Butanol. And a pentanol; A trioxane which is ether, and methylal; - an acrolein which are carbonyls. and 
methyl-ethyl-ketone; — aceto nitrile acetate and ethyl formate; which is ester species ~ dimethylformamide which 
is a benzylphenol: nitrogen-containing compound which is phenols. Dimethylacetamide, N-methyl-2-pyrrolidone, and 
dimethylimidazolidinone; dimethylsulfoxide and sulfolane which are sulphur-containing compounds are preferred. 
Independent or two sorts or more may be mixed and used for these (d) organic solvents. 
[0061]From a viewpoint of depository detergency reservation and workability, as for the melting point of the (d) 
organic solvent 60 ** or less is preferred, its 30 ** or less is more preferred, and its 10 ** or less is still more 

[oSdMn organic solvent promotes osmosis of acid to a depository and/or its salt, or water. What what is 
dissolved 0.5% of the weight or more is preferred in 25 ** water, and is dissolved in it 4% of the weight or more from 
a viewpoint of raising depository detergency as the result is more preferred, and it is 7. What more than weight % 

dissolves is still more preferred. 

[00633(d) From a viewpoint of acquiring outstanding depository detergency and high P^^^^'^'JPf'^^^'^^^^' 
content in a detergent composition of an organic solvent, 0.1 to 90 % of the weight is preferred, its 0.5 to 80 X of the 
weight is more preferred, and its 1 to 50 % of the weight is still more preferred. r ^.u 

[0064]Content of (a) - (d) ingredient in said detergent composition may be any of content at the time of this 
constituent manufacture, and content at the time of use. Usually, as a concentrate, a constituent is manufactured, 
dilutes this at the time of use, and uses it in many cases. 

[0O65]It is needed that pH of a detergent composition containing the above ingredient is 1 1 or less L 6 or more J. 
Depository detergency is enough by there being one big feature also in pH of a detergent composition being 11 or 
less [ 6 or more ], and acjjusting pH or less [ 6 or more ] to 11 in this invention. And corrosion to a metaNic material 
can be controlled and, as a result, an outstanding effect that it can contribute to a productivity drive and upgrading 
of a semiconductor device is revealed. Therefore, corrosion prevention nature [ as opposed to depository 
detergency and a metallic material of wiring of aforementioned (a) - (c) ingredient, W which excelled / six / less 
than / in the pH even if it contained the (d) ingredient further, or W alloy, or an electrode m a detergent 
composition ] is not obtained. As for a minimum of this pH, 6.5 or more are preferred, 7.0 or more are more 
preferred 7.5 or more are still more preferred, and 8.0 especially or more are preferred. As for a maximum of pH, ten 
or less are preferred, 9.5 or less are more preferred, 9.2 or less are still more preferred, and 8.7 especially or less 
are preferred, as pH ~ desirable ~ 6.5-10 ~ more ~ desirable — 7.0-9.5 — further — desirable — 7.5-9.2 — 
especially — desirable ~ 8.0-9.2 — it is 8.0-8.7 most preferably. ^ u 

[0066]Surface-active agents, such as a nonionic surface active agent and an anionic surface active agent, can be 
suitably blended as an optional component. 

[0067] . . 

[ExamplelExamples 1-15 and the comparative examples 1-5 (washing characterization; 

** Si/SiOg/poly Si/WN/W/Si3N4 of 700 micrometers of tungsten (W) circuit pattern thickness It pattemized using 
the positive type photoresist of novolak resin construction material to the laminated circuit board of [a 
substrate /3/1 00/1 0/50/50 (nm)], and plasma etching treatment was perfomied. As etching process gas. the gas of 
the fluorine system and a chlorine system was used one by one. after etching and photoresist — oxygen plasma - 
incineration — processing removed. ^ ■ j.^ ^l.- t x 

[0068]** Si/Ti/TiN/aluminum/TiN of 700 micrometers of aluminum (aluminum) circuit pattern thickness I o the 
laminated circuit board of [a substrate /1 00/1 00/400/1 00 (nm)]. it pattemized using the positive type photoresist 
of novolak resin construction material, and plasma etching treatment was performed. As etching process gas, the 
gas of the chlorine system and the fluorine system was used one by one. after etching and photoresist oxygen 



plasma — incineration — processing removed. 

[0069]** Si/Cu/Sl3N4/Si02 of the hole pattern 700micrometer thickness on copper (Cu) wiring It pattemized using 
the positive type photoresist of novolak resin construction material to the laminated circuit board of [a 
substrate /400/50/300 (nm)], and plasma etching treatment was performed. As etching process gas. the gas of the 
chlorine system and the fluorine system was used one by one. after etching and photoresist ~ oxygen plasma — 
incineration — processing removed. js> f " 

[0070]The substrate was washed using the detergent composition obtained by Examples 1-15 of a statement and 
the comparative examples 1-5 to Tables 1 and 2. In Examples 1-9, and 11 and the comparative examples 1-5 it 
washed by immersing 30 ** of substrates for 10 minutes into a detergent composition. In Example 10. it washed by 
carrying out the spray of the detergent composition in mind for 30 ** and 5 minutes on the substrate which should 
De processed. In Examples 12 and 13. it washed by immersing a substrate for 10 minutes at 60 ** and 50 ** into a 
in Z^^T respectively. In Examples 14 and 15, it washed by immersing a substrate for 10 minutes at 

30 ** into a detergent composition. The substrate was rinsed with water after washing. The surface of the substrate 
was expanded by 50.000 times with the field emission-type scanning electron microscope after desiccation the 
wiring or 100 hole patterns which were formed were observed, and the following standard estimated the depository 
detergency and corrosiveness of wiring. The result is shown in Tables 1 and 2. 
L0071][Depository detergency] 

Depository washing rate = (the number/100 of the pattern from which the depository was removed thoroughly) not 
less than A:95% of x1 00 valuation basis [ 1 00% or less of ], not less than B:90% of less than 95%. not less than C:80% 
of less than 90%, DM or more of less than 80% [0072] [Corrosiveness of wiring] 

Corrosion rate - (number of the resist pattern in which a stain or pitting was accepted) Less than 2.5% of 7100x100 
fh^n rTrI'/ *f ".u^^^^'ir TV^** "^^''^ above-mentioned evaluation, all the evaluations use [ not less 
than B:2.5% / not less than 0:5% ] the thing of A or B as an acceptable product less than 10% less than 5% 100% or 
less not less than D:10%. 
[0073] 
[Table 1] 
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[0075]The result of Tables 1 and 2 shows that it is what each detergent composition obtained in Examples 1 15 
excels [ what ] in the detergency of the depository which exists in various wiring compared with the detergent 
composition obtained by the comparative examples 1-5. and does not generate corrosion easily either. 
[0076]An isolation oxide film, a polycr/stal silicon film, a WN film, and W film are made to deposit one by one on 
example 16 n type silicon substrate, and WN/W bipolar membrane is made to form. On this WN/W bipolar membrane, 
by the usual photo etching process of using a resist pattern as a mask, perform etching and ashing and it ranks 
second Examples 1-15 — the shower in mind of said substrate (30 **. 5 minutes) is carried out using one of 
detergent compositions, and an etch residue and ashing residue (henceforth a depository) are washed. Then, wiring 
is observed using the aforementioned method. . ^. j • x 

[0077]Subsequently. after providing the LDD region of a p type and a n type, and the sauce and the dram area of a p 
type and a n type by an ion implantation, an interiayer insulation film and SiOg are made to laminate all over the, and 
flattening of the surface is carried out using the chemical machinery grinding (CMP) method. Subsequently, the 
contact hole which arrives at p type sauce, a domain area, n type sauce, and a drain area is formed. W is embedded 

and a W plug is formed. . u t 

[0078]Subsequently. a TiN film and an Al film are made to deposit one by one all over the, and the usual photo 
etching which uses a resist pattern as a mask is performed, then. Examples 1-15 ~ the shower in mind of said 
substrate (30 **, 5 minutes) is carried out using one of detergent compositions, and an etch residue and ashing 
residue (henceforth a depository) are washed. Then, wiring is observed using the aforementioned method. At the two 
above-mentioned times, the Al wiring and W electrode on a substrate all have very few depositones. and not having 
generated corrosion, either is observed. 

[0079] , . X u- u 

[Effect of the Invention]It can wash easily also in the depository which deteriorated in response to high energy 
treatment by using the cleaning method of this invention in a short time, and, moreover, the corrosion to winng 
materials, such as aluminum, tungsten, and these alloys, can be controlled. As a result, it can contribute to 
productivity drives, such as a semiconductor device and LCD, greatly. The outstanding effect that the installing 
space of a washing station and a storage space of a penetrant remover can be substantially reduced by using the 
cleaning method of this invention in two or more depository washing processes in the manufacturing process of a 
semiconductor is done so. 
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^-r^^mmmfm^ . ?i<x» v ^-o bvi^r^i' ^ - ;u 

[0015] miiBOJ: ^%2(s:^?f©gfe?t:^iS*ffl«<>SC 

i -c- . ^m»m^^ LCD ^©te^tgpt^^©g|3t^_h^cf^ 

H„A ^5 



(3) 2 0 0 3 - 2 5 7 9 2 2 
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[0016] fjrfc. r (A) ^^fx< i 

^>WXS±W^^©iB«X«mffiSO' (B) A IXttA 1 

mi^mm^'j>tj:< (a) wxjjw^^^wrssHiM 
(B) A ix«a 1 ^^^^-msut^ii 

[0017] fi^oT, ^mm(Dm^i3mt. ->'jn>'i7 
10 X ^ N^©ifi^{*ffisffi±tc mm»m^^m!&f h tm . 

^>WX«W^#SD'A 1 XttA 1 -^^^mthWM 

f*©7-'=j<©3fe-^xigKjfiicc«fl3 § ns„ 

[0018] ^#^*©M3Sxe{Cfel^T«. wx 

20 tiw^^oseig, wx(*w^^©mffi. a i x«a i 
#©iB*l505, jSl[0fM©Ji«KXfi^^3-wr*jjt§nrL^ 

^^t^flD ^ C i fj: < S:lKgfc?ff LffSfcJ?). ¥*f**^ 
^ L C D ^©i^jglff tc*>-i:t €. mk(D 7^;}<i5titlg{cjf 

[0019] ifc. m^(oi:.^i^-mm<!^mmim^. 

ii^2Sf*©^j^xfM* ©at^ © r ^gfe^ifi fe ^ -cftffl 
■r^cir\ 25fe?t«g©^gx^"X^i5fe#«©^«x 

[0 02 0 ] t^Ttc. *»B^rffiffl§^i^.i5fe^SijfiiiS!^ 
\L-^v^xwmt^, ^^Hjr^^sne (a) n 

ffl6®iS»S?©l&n©@©S^JKitfglBi:p K a „ ( 2 5 °C) 

*S31J^±1 1OT©4j©-C*5, pKa„ (2 5°C) 
\t. ^? > f >R T ;b 5 "t? A © -r ;t;'}5t^tt bUU 
;fe14©WAZ:©ll'#>«=>. 5Jil±l I JilWS+SUt^o 

*j. pKa„ (2 5-C) ». «T©:^S{cj:-^r»/=.n 

/cfe©;^t.i^, 

40 [0021] (pKa„ (DWR) nffi©K (-JlS^t L 

■cH„ Ai^-T) ^*{ci3&>^i;^©«fc^(c^-r5. 

[0022] 
[IS I] 

Ha-lA" +H+ 



i 



Hn-iA- H.-2AS-+H+ 
HA<»-«- ^ A»-+H* 



(4) ^$gS 2 0 0 3 - 2 5 7 9 2 2 

5 6 

[0 0 2 3 ] c©B#, mim. m2m, mnm<Dmm'm *x7^>^. 7r^:^y-<>m. ^^ixy-^i'. mm 

Kai - [H„.a A- ] [H* ]/[H„ A] KWf^n^. 

Ka, = [H„-, A'-] [H* ]/[H„., A" ] [0 0 2 7 ] mmmomwmibxit. ^m. mmt. 

Ka„ = [A"-] [H* ]/[HA<"-^'-] ^-^S. 3-^;*^, mm. iXS**^, :^ffiia^ 

[0 0 2 4] L/c*5-pr, Ka„ ©M*^©>tt^. «3 m. mi&mm. Mi^mm. wmm. M.mmm<Dt=¥v 

pKa„ = log(l/Ka„ )=-logKa„ H^itTkmWmOymWt : ^fVt=^'mm. ^}V:t=¥ym 

[0 0 2 5 ] *|6B^5Cfca^r. pKa„ it^i^K^ •^>'l/2t-=^=V-«6^CD-^;l/*:t^vK^i6SW6n 

IT4jiS. ai^II (B*{b^^lS) , II- 3 17M> ^ 10 

10-18 *^*©S8»l:^^0^)i?il^iJ (25 [0 0 2 8 ] ^ fc. ^mm<D^VU. r^gt^ttSc^'^ 

•c) . II- 3 1 7~3 2 1 H> « 1 0 • 1 9 W8Mb^ )lWf4K:^-r-5ISA|t5±©ttj#>e.> *;i/#>m5!>W* 

i^®M?gt^^ (2 5-c) , m^t^mmm4^ ui^ *;u^'>KiLr«, i:iIlgfn*^*;L';j<'>K. 

[0 0 2 6 ] (a) (S^iLTti^ :t+vK, ;l/=i:^^'*;l'^f<>M, ^Sl^^rWrS;^?^!/*^^^ mm 

Jltiym. J&m. jOl'tiy'^y. >^;U5j^>^, *X:7t [0 02 9] :fJ)V^>mtLXit. S; (II) : 
^i^>m.. i>^ti:]>l^^l^m. X;l/:7^>^, ;:^;U:7^*20 

B- C (R^ ) . - (COOH) , D , (II) 

mmmL<\tws^(o^^i}^ht£i>mmy.is.^tmm.{t immcwmm^^mmm=i-^mt^m^. -en-en 

***r*>«5. R' (Dm.itimmti~-bm(Dmmw.i- i-'2ii75Uf)Sf$L.c^ 

X«SSJIil-7-*Wl/rcir<J»J:< . R' ©^SM^ccife [0 0 3 i ] S/^c. (ii) fcfciir, q iif^'^-gfej^tt 

xi<^xhJ:<. amo-coonmtK'com—mMm. sii^*s»^l.<. i~i2©gis*5j:o»*t<. i~ 

^(C HlX{*«^m^Lrt^rfeJ;<. pKOXti 6©^*i3e>K:J6F$ K , l~2©^*^#K:$f*b 
1. q«l~4 0©SI^. rtil~3©^l^. B\mU 

L/^cli*>X»-0-S. -CO-^L/<«-S-a«: 30 C 0 0 3 2 ] *f * Lt<>;<7;l'5j^>^©*^#!|i LTB, !« 

^•r., ) ■c«$ns*;L';j<">K*^»^ ^, mm. ^■nf:t>^^©^*s^An-i 8©iL«is 

[ 0 0 3 0 ] S (II) (cfcli-r, ft^m^^^mf^mU f[]^ry*;U4<>K : Ti' U^UK, i'n t'r.;i.g^ 

if4JC>Pt-r-2.^AKi±©II.^>6, R^ «7l<SJl^. KJR 4--^>7">K. 6--v7*7->K. 2-:i-^f> 

©^^fn^ft**S> ^^3- 1 8©^iKiI^:*^©^gS -^^)imm. 2 -y 2, 2-y^? 

fn^ft7K*a> ^*l^3~ 1 8©fliS?:WTS^ffiX« 2-ig^;H§m. tert-7g^;nsK. 2,2- 

my.uT-mm^itA^mm*mi^h\.K -^h^m. 2 -x5^;i/-^+it>^, 2, 4-t>y5^ 

^^i~i 2©ii:iKt^©«sin^{i:7K«s. ^iJ:3~ 4o )i^^^ym. 2-^^)i--^y^ym, 2-yut:)i^ 

i2<D^i^m^ommmt7i(.mm. ^mm.2--i2<Dm y^ym. 3, 5, 5- h 2-^ 

l«i^©^^fn^^[:;k*«> ^1^3-1 2o^lf(t^© 5^;i':ti/^r>K. 2-i.=f->i-^-:f^ym. 2-s.=^)V- 

^|gfn^^b**a. ^3R^3-l 2©BiI^?r*-r^f&ffl 2 , 3 , 3 - h V^^)mm, 2, 2, 4, 4-rF5 

X«^fiSfll^ffc*«a. i^SIS! 6-12 CD^mm^mr ^ ^? 2 , Z-y-^yVu h-;U > 

' li^Sfe 1 ~ 6 ©iliit^©llfo^f t/K^S. ^^1^ 3 y 3 , 3 - ^)Vr ^ U 2 , 2-V^=f- 

'^Q(D^mm(r>mmmtimm. ^ss^2~6©iiLii. ;b-4---^>7->K, 2-x?-;i/-2 — >• 

t*^©^^fn^ft**a. 3-6 (0^mm.(D'^^U h n U ;l^@g^©^ii^il^^f a-t > * jU^' >^ ; i> -i; 
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if)\'^)VW.. Ti^f>K> 3->t^)V 

Tyh->^, •feM->'>^, ^+-tf-r;^7>>'^>^, 1, 

2, ^-yuf^yv^)ij)iir<ym.. i, 2, 3. 4-7 

h-73>^, ^•t^='>K. cis-T3-=- -7 hK> trans-r 

S * -•I' > 6 o 

[0 03 3] cn^cDctit?. ftK. ::^Pf:d->K 

;l/3+>';t7;l//i<'>K*5J;DitS L/t,^ !i#tc. &^ 
^, vp>M. ?L^, i^;l/=i> 

*>6> 4 6~4 0 0:<)iJ(f$O< . «t $ L/ < «4 6 
-2 0 0-C*-So 

[003 5] K<b^a»14««a 

?:J]$R!4-r S C i (c J; D 7K?§tti ^j: 0 , SBtciiJilt-^ 

[0 03 6] i fc, B«te®rS:J>VXtt*cD^tt. mite-r- 
[0 03 7] ( a ) msi.^/x<tt^<Dm.<Dm^M 

0. 0 1 -6 5««%*sW*t< . 7=^5i<gfe^tt 

5 5mS%*5J;«3^fSL/< . M(CO. l~3 5SS%:i!)S 
»Sl/<. ^KO. 5-2 0*fi%3!)iftfSL/li. 
[003 8] *:»BJ(c*Jl>-Cfflli6tl5 ( b ) gfe 



(5) ^#1^ 2 0 0 3 - 2 5 7 9 2 2 
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^Jifflfi^iB^5&^¥2•ftm^^ LCD ©Mii^wrftffl 3 n 

[0 0 3 9] ( b ) 7i<©i5feMiJia^!^tfi«:feWSSWS 

r*'Sfeittt?r[^±$-ti-^SS,#,3{)^6 3 0-9 9mS% 

9 7*a%, 5<E>tCj(f*L<«6 0-9 5S«%r* 

[0 04 0 ] ic) ^^^i<cm.mw.'i-^^ti^i'--vm 

^ttJ{cl-3«i©T5y»RCK/X(i4i^T>'=e 
^"iJAig*^*. :9-tF«*U0~3 0 0 0©^b^!g}«:}g 

3. 4{@j$o^>©^^n-en2ffi. 3ffi. Am^\ki-t 

( c ) 5^^^^cmmm=?-^^ti^ hffij©FiJi bx 
r^n^u-Kiii) J mnm-m 

m.1 15-55 H(cfaig©T 5 >saf*©gl«ft. r s 

y y * > ^ LN'f C T 5 6 S ^ J: «3 

30 [ 0 0 4 1 ] r 5 ymjf'^roymmwt br«. : 

R' R' N 

(5^43, R' . R' Ro'R' «7Kigj^^-, m.mm.i'-z 
yjif^mmm.ii7m&x'Sh*) . r' > r' rd^-r* ©ik 

?:WL-ciirfeJ:< . R^ , R= ^XJR' (D^Mmi^ic 

^-^ox:i.^i>7Kmmi-a-oum. -nh. sx«-s 
H, m•cs^$nx:^,^xi>j:^,\ R^ . R' 

[0 04 2] ^©a,f$^JiLttt> i^U>>^T5>> 
N- (2 -b FP^^e^x^'il^) x^b>>^T5 

[0 04 3 ] T 5 yyV^VtiJlyr^ymt UTtS, ^ : 
R^ NY, > NY^ > R' YN-CH, CH, -NYR 
' . R* YN-CH, CH, -NY, . Y, N- (CH 
50 , ) . -NY, 



C6) 



(^^. R' Rv^R' {mmtmc. yi-j-ch, co 

OHX«-CH, -CH, COOH^^-r„ u iJ 1 - 1 

[0 0 4 4] ^(DMf^mtLXit. NY. 
-{ i yiyS^m. t Fn + syxg^;!^-/ 5 ^i^g^^ ; NY3 
M-C'^-S^f-'JDhUft^; YN-CH, CH, - 
NYR' M-C*-5N. N' -i5^ U>>^T 5 >i;^i^K ; 
R* YN-CH, CH, -NY, m-Ci>^N' -tFn 
=^i^x5^;U-N, N, N' -hUi^^iY, N- (CH 

, )„ -NY, m.-c^i.x.^iy>iyT iyfh'^mmm lo 

5>>^i^K, N' - 1 FO=^^~>X5^;l'-N, N, N' - 
[ 0 0 4 5 } T 5 ymit. ^f*)(,C:^)lt^^i^)im (C 

ooH) irsys {NH. ) *Wfri^n«cfct,^o ^ 

(DMi^mtbtlt. if'Vi^y. T7->, 

-kV^t. i>iiVu^^3.=f-)VifViy> (N. N- 

b'X (2 - t Fn + i^x?;!/) , yyix> 20 

N, N' -1, 2 -x3?>i^;bt;'x CN- (*;l'>-J^+s^ 
, >7'i)i/>N- C2- Cfx (*;i'Ais^->^g^ 
-lU) r 5 xg^^iPD -N- (2 - t Fa+5^x5=-;b) 

>, TJ?;A5+'>K. N, N-tX (2- t Ka=!^i^x 
^^^t') i''<)iy>. i>'')iy>N, N' -1. Z-s-di^i? 

C2- Ct-:^ TSVJ X5^;l.) - 

N- (2 - t FP^^e^xg^;W) 30 

[0 04 6] i)^f}^i> ( c ) :53-^-if {ca*J^^-^W-rS{b 

■^(Dm^M^jmmao^-f^^-^m.^t. o. 01-2 

omfi%**^L/<. 0. 0 5-1 omfi%*3J;D»S 
L < , 0 . 1 ~ 5 SS%*SM{c#f S fe#flfSW . 

0. 0 im.m%&.±.tm^L< . t@;gtt©Mi^> 
[ 0 0 4 7 ] s fc. BiitBi5fe^jfi^«. ( d ) mm§ 

^j=&^WL-ct,^-c4>cti^. (d) «ts^<ttr». 

( I ) : 40 
R» [ (X) (AO) » R' ] . (I ) 

xfi-o-s. -coo-a. -NH-a, 

N ( (AO) „ H) -a. kS:y'"n«l-2 0. A«^* 
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^T-'b=i^U>:i-=^^1^--Y Fjb^^, T;l/n-JU^, x-f 
)Vm. ti)V^^=.)\m. x;^?-;l.S. -^ccy-jU®, $g 

tt> ¥fi£6^6^i oamm <OT-m3 3 1-76 

: 0 0 4 8 ] ( I ) CCfcl^r , », 7j<*i^i^3^» 

1 ~ 6 ©^f b7K*a*s*f 4 b < . R ^ ti/K^M-^^ 
1 ~4©^{b7K*a*5$f $ L- < . *«ilTF-X 
1 Xit 2 ©lefb*«»*s J: 0 »35 L < . m« 1 

[0 04 9] s (I) r^$nsT;i'^^u>:t+-9-'(' K 
it^omwrntb-at. xg^u>yy3";i/©^g^;i. 
X— f-'U. x^^ii/x-f;!/. 7'p t*;Ux--f;u, ■:f^}i 
X— 7^;l/, •^+>';l'X — -r;!/, 7 3ix;l/x — f^l', ^> 
>5;Ux— i^j^ ?;bx-f-;i/, iPx^^^ux-fJl/, 
:/^;i/^^;i'X— xg=';i/:7*nb';l/x— f •:f^ 
;L'xg^;l/x-'r;l/, i;=:7't3 tvi-x — f y7>;l/x — 
: ^ti6 KjiftEf t^x 9^ b > ^' t; 3 -;UT;i'+ 
Jbx — f-Jl'^ h yx5=-U>i'"y 3-;L'T;l'4';bx-7^;U 
^ : F ^x9=-b>i;*'y ^l/©^g^;l/X — 7^;U, X5=- 
ji/x — -f-;!/, :7*n f;ux-f-ji/, y^)ix. — f-ji, ^+ 
i^;Px— 7xx;l/X— 7^;U, •^>-:^;l/x-f JL', 
i?jf9^;Ux-f-;K i^xg^;Ux-7-;U^ ; -en6fc>t^c£; 
■r€>-^>5fx9^ly>5^y 3-jl'T;l'+;l'X-f^;l/, 'v.^^^ 
•t^x5^^>>7■'y n-;L'r;L'+;l'X-T-;L', ynb'U>y 
y 3 - ;U T -il/^^^ JUx - ■r;U , p f U > i'' y :3 -;l/T 
)V'^)Vs.--y-)V^ V y7*afc*U>yy r7-;l/T;l'^^Jbx 

[0 0 5 0] :^m^vmm^mr)v:3-)vmt br 

SCIII) : 
R' - (OH) . (Ill) 

(S*. R' SOm^mriaS (II) . S ( I ) ©^Hi 
■en-eniiibo ) -rssnsib^ti^^^if 6^^, 

[0 0 5 1 ] X"7-;U^i LTii, S;(IV) : 
R' -O-R' CIV) 

(S;43, R^ «ft)iB5*; (II) ©««<ti^D. ) -cs^n 
^fb^*W6n?.. 

[0 0 5 2] ^^^l/^^xjl.^iL-rii, S;(v) : 
[0053] 

[fbl ] 



R3-C-R3 



(V) 



[0 054] (Sc|3. R' «irie^ (II) ©S«i|51 R^ -COOR^ (VI) 

Do ) -c«$tisfb^«j*iwe>ns. (^ifi. R' «B«i2SC (II) ©^«<ti3jD„ ) 

[0 055] s.:X7-)imt L/T»> ^(va) : 50 efb^*5W6nS. 



n 

[ 0 0 5 6 ] 7 X (VII) : 

[0 05 7] 




(vn) 



[0 05 8] (^tp. R' immmi-QcDmim. ^ 

[005 9] $ia^Yt^{*. 0 0 OT©^* 

[0 060] ( d ) mmmit, isatt©«**><=,. 

( I ) r-m^n^TJi^uyt^^^^ h~it-^mv$,?>iy 20 
i 9" b > d^' 3 - ;L' ^ ;!/ i - -5^ y J- 5^ u > 

- 2 - >; K>so*>^^5^;i"(' 5 ^f'V'; >?^> ; 

^s^sLi^^ cn6© (d) mmmim, mi&-cxit2 
[ 0 0 6 1 ] * fc. ( d ) mmmmm^M. x-mit 

3 0 'CarifiJ: iOttf^O<. 10 -CJJtTds 3 6 {C$?J U 

[0 06 2] ( d ) m^^mnm. y'^^^omRv^yxi^: 

?5t-^14?:I^±3 #-Stl.>=5> e., 2 5 °C©7j<iC 0 . 5 

[0 06 3] ( d ) W<ii§ffl©8fej|fSME)<;#i4itcfcw -S, 

0. 1~9 0SS%3(iSi!f$ b< . 0. 5~8 0* 
a%*5J:0*f* L/<. 1~5 0SS%3&S3 6K:SfS b 

[0 064] u^. mtmmmmi^o ( a ) ~ 

( d ) ^^©^wa«> K«leS!^SS^^©^WS> 
^B#©^ws©(,^-rnT*-pr*>Mi^ MS. so 
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[0 06 5] \:A±.(Dm^^^mri>m^mmfm(Dp h 

tt. 6JW±1 lJi(Tr*€.Ci*3ji:>S<!:3n^. *|6BJ 
fcfct^-ctt. gfe^JffifiS!Bj©pH*s6J£^±i iwrrab 

^Ci(C'j5-o©Aifi'j:#15:*^'*'3> pH?:6Jy±l 1 

«^^©4M4l^_h-?'n°D®(5]±Jc$-^r- If -5 i ^ftti/c 
(a) - (c) iS^XiJS (d) fiS^^^WUrt,^ 

Tfe. ^©pH*s6*?g§-r«. «nfcwx»w^^©ie 

$gX{i^®©-r-mif^14SD''#KW*4fc>rt-r-5^AP;5± 
tt«f#6njfel-i„ Kp H©TI!g«, 6. 5Jy±*5»$L 
<■ 7. 0Ji(±J&Ui3»S L'< , 7. 5Ji(±*5§^cc» 
*U<. 8. 0fei±3&SiNF{Cif^ ifcpH©±K 

». 1 0 «W$f t L <', 9 . 5 WFt>^i: D »S 0 < , 

9. 2Ji(T*5^^(c»^L<. 8. i^xriim^^m^h 

^\ pHitrti. *?*b<tt6. 5~10, J:f3S?i 
L'<»7. 0~9. 5. 36(C5f$L<»7. 5~9. 
2, !^i(:|!f$L<«8. 0~9. 2. «*>*?SL/<« 
8. 0~8. 7-CS>S. 

[ 0 0 6 6 ] S/i:. ffi,«fiR^5'i UT. ^f-C^'^l^ffiffil* 
Sij. T-:f>|^ffirgtt»iJ^©|?®rgtfeSij^&ai[Be^-r-5 

[0 0 6 7 ] 

[siisCT] leteFH 1 ~ 1 5 mj^imm i ~ s 
(S>^yi^:^y-y (w) ^e^/^•^?-> 

7 0 0Mni/f©S i/S i O2 U S i /WN/W/ 
Si,N, C««/3/l 0 0/1 0/5 0/5 0 (n 

m) D ©IteaffifCStOr y^f<'5 i'tJIgt^S©^^^ 

iS«.^©*'x^rii;j«:fflt.^/c„ x-;;5^>i^f^, :7:th 

[0 06 8] ©T;L'S::-'i;A (A 1 ) ^J^^-l^ 
7 0 0 Mm ;p©S i /T i /T i N/A 1 /T i N C» 

«/ 100/100/4 00/100 (nm)] ©WS 

r>/c. X^'g^>yi?ia*?XiLT{iiS^, 7 -;>3^3ft© 
vy'x;§r)lB;j^ffl;.!.fc„ x y g^>>/©f^, y * hUiy7>h^ 

[0 06 9] ®il5l (Cu) @B,«±©*-;^v^•^"> 
7 0 0 Mm ^i©S i/Cu/S i , /S i O. 

K/4 0 0/5 0/3 0 0 (nm) ] ©«liaffi{c>ffL- 

xy^^y 'J i'mm^imoyy-'Jmy * h ui>x h^rfflor 
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[ 0 0 7 0 ] * 1 > 2 t^CsiimmMm 1-15, tblJ^^J 

1 ~ 5 •vnhfifcmmmwm^mi'^x. »®©gfe^* 

'iiu -o fc„ t^, ^sfe^ij 1 ~ 9 . 11 1 ~ 5 r 
3 0 °c. 10 ^Paiam ursfe 

^■^1 6 0 °C, 5 0 °Ct:- 1 0 ^rH^fS«LT?^fe?t^!fo/£:„ 

mm 14.15 -Q\tmk^mmmm^^^ a o °cr 
[0 07 1 ] i'f-^-mmk'y * 



(8) 2 0 0 3 - 2 5 7 9 2 2 

14 

yiOO ) XlOO 

A : 9 5 %&± 1 0 0 %«T> B : 9 0%Ji(±9 5%* 
C : 8 0%feU:9 0%*?i, D : 0%&i±8 0%* 

[0 0 7 2] CSei^CD^AI*] 

©<ii^) /lOO ) XlOO 

10 mMSM 

A : 0%&.±2. 5%*ji. B : 2. 5%J^,±5%* 
C : 5%«±1 0%*«. D : 1 0%li^±l 0 0% 

[0 0 7 3 ] 
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12 
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(a) 


fW>t-»A (4.56) 










10.0 






5.0 


ao 


ao 




ao 










(pKa«) 






L4 


L4 


L4 




L4 


1.4 














1.4 


L4 






iftr>Ei")i (E24) 






















ao 




ao 


















2.6 




























(10.33D 


8.0 






























(b) 




85.0 


93.6 


93.2 


91.0 


me 


92.1 


92.1 


90.0 


87.0 


fiT.O 


8a3 


87.0 


8a3 


96.6 


96.2 




(c) 




3.0 




































2.0 
























ao 














2L0 


^0 






















ao 
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